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(54) Tide: CULTURE HAVING PHENOL OXIDASE-LIKE ACTIVITY 

(54)*wo)*«i: 7x;-mi/y- tft§?ste£*rrs»««a 



(57) Abstract: It is intended to provide means of efficiently, economically and conveniently dyeing fibers or hair, bleaching pulp 
▼■H or fibers, removing phenol compounds from liquid wastes, degrading endocrine disruptors, producing phenolic resins, producing 

artificial lacquer coatings, improving wood qualities, etc. A culture of a strain belonging to the genus Flammulina; a culture origi- 

nating in the above strain which is obtained by culturing the strain at a pH value exceeding 7 and has a phenol oxidase-like activity; 
^ a process for producing the culture; a dyeing method which comprises contacting a subject to be dyed with a dye in the presence of 

the above culture; and a dyeing composition containing the above culture. 
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fcjfc%k*izmmt7km<D?fft*>&wt~rz> B y^y-)v-t^^^-^m\t. 

Tx*mfttLT<Dyzs*)m<Dt£f&izm®'Tz>m&> tsL&* S£< ##Me<&# 
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^* (w 13 *m m#±¥ww&mwft j t>?- mmmmmmmmm. m 

5 51) . 

W^tf, tttoTtt, •j7;P^?4(Anacardiaceae)CD^Mtt^, ttSl. KM. V* 
^(Podocarpaceae)^t'*3^T> titi&mtWm&Jim $*TC^£. SSSSTte, 
^^£fitffiH(Deuteromycotina){-jlT&, TX^^il/X (Aspergillus). stf 
h 'J f 'f 7 (Botrytis) , 5 □ -fe > K? A (Myrothecium) . ^ =. is U £ A 
(PenicilliumK D^T(Pestalotia), »J l/£ h - T(Rhizoctonia)^ ; ffl'? 

Hffi^(Basidiomycotina)fC®i"^>, T^O-f D — ^^(Pleurotus), U >5V 
(Lentinus) * ^ U J# 7 X (Polyporus) , F 7^tX (Trametes) , 3 'J ^ 7 X 
(Coriolus)^ ; ?-SMffiP^(Ascomycotina)tCS-r^>^ KX#7 (Podospora) , / 
-f PX^^(Neurospora), ^ >> > U A(Monocillium)^(C*5^T, ffiBBttftSB 
***^.Ui*nTV»*. iSfflMTte, ;U 7. (Bacillus) . 7^/XfcfU^A 

(Azospirillum) s Xhlx^hS-feX (Streptomyces) > 7IDA*^ iS' (Aerobacter) 
mZ&^T. llfHEttfb**aU!.aj£ftTv>*. }S^®(Basidiomysetes) 
TifeStffi + ynttt, ffl&& XXhD^MSchizophyllum commune), ft 
(Coriolus versicolor) , k -f O 9 *r (Pycnoporus coccineus) > b7^^ 
(Pleurotus octreatus), □ # MFomitella fraxinea)^kl, iWi3&{fcg^ 
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-7au xy +^>r(Flammulina velutipes)«> pH6. 0 (O^ittTJS^-T S 
Ztiz£K)* 7*y*-if«14«r^f S £ <fc#Jlfctl£*lT^£ (<|#fmflg 6 0 - 1 
5 6 3 8 5 ^&$g) . 

»^©«fflttlc«n*» Flammulina JK£Mr«ff*tlil*0**Mfc*ft0t'9"« 
CiSlftttS. #5B9itt» ftiME&gtt&* fffi<gfC, ri^Aft 

tfcStttT*. £fc> *%bj«, JM*«fcra\ 7x;-;nb^ t 

(D (I) : 
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S0 3 Na 




SQ 3 Na 



S0 3 Na (II) 

K^£n&7->y K>0U-8 CK ^(III) 
NH 2 

SQ 3 Na 




S0 2 CH 2 CH 2 OS0 3 Na 



(111) 



SQ 3 Na (I) 



\Z7jk2tlZ>U'W-')\s7*J 'J7> h?)l-R. RtKiS (IV) 
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CH 2 CH 3 




CH 2 CH 3 CH 2 CH 3 ^^ 



S0 3 Na (IV) 

<S> 55 (V) : 
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<D 4-75 yy>f tfu >t, 7x/-;Hb^ti, 7$;7x;-JHb^, 
CD 7xy-;Kb^, 7s;7x;-;Hb^, ^7 5/7xy-M^S 

(F l ammu l i na) JS Hit -5 * * 0%%® > 

C2) 79AU^-(Flaaiiullna)«t:JIIT*«Sl3W, x / (Flammul ina 

velulipes)T?&<5. fflIB CD f2St©ig«#j, 

C3] X y ^y-ir (Flammul ina velut ipes) Flammulina velutipes IFO 
3060lfleT*5» ME (2) I2ifeOlS^#l> 

C43 7^AU^(Flainmulina)JBHJST*®m*pH7 $SASpH*#T 
T«tl/T, #6#lfc*««^6«*<#:«r|ft*LT#6n*» ME CD - 

C3] ^rn^i«icE«<D«*«, 

[5] 77AU^-(FlammuIina)PfcjSrs®^*pH7 $S^.SpH*ftT 

v-^— i?«igtt*^r-r*, 77AU±(Flainulina)«K:Jl-r*Mj«ft3|i£0«HI 

C6) 7^AU^(Flammulina)«K:^.5®*R£ig^U ft&*l&4Mtffi#> 
5B*#t»SlT, ME C 1 ) ~ C5] V>r 

tl*» 1 *K:E«<07 9 A U ^(Flawul ina)JBK:«i-*tt«S*0«*«ljO«ji 

C7) 77A U ^-(Flauullna)ff(CJHf X/ ^^^r (Flammul ina 
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velutipes)T&£>, ffiflB C6] f5fSco$m7jfc, 

(8) X J ^&>t (Flammul ina velut ipes) Flammul ina velutipes IFO 
30601 W-C&Z, M8B C7) 

C9) h9ib ci] ~ c 5 ] urna* i m\z%m<Dt&mvo<D&&T\z. vk&nm 
cio] mis ci) ~ cs] ^?nfrimizmm<Dmmm*'£&i'TUz>%k& 

E!CDA-*;uAte, 2, 6 s + >/7i/-j^lIt-r§i^$^l, a° 

04H ^^BJOm^OpH^^&IH^fei^mSr^-rglT*^. |2I4*> 
/^;i/AR^BH 2. 6 -v* h*x7x/-;i/£gfC<hT£J§-&£iKU 

*;i/ARtfCte, lB#HimOpH££tt£^U /t^Jl/BMDtt, 2 0I5M 
^©pH^^ttSr^f. 

0 5(1 ^^BJWl^^fCd; 0. ^€j£Rtf¥^£&feLfciS33l£^t- 
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H7ft #«9i©*i*4&fttfpH6. o t«* lt» snft«t«f no 

^ARtf/^^BH pH6. 0T?**UT»6tlfc«**OMa[pH. 

2. 6-^h*->7x;-MI«tlTffl^«^ A*^BiRtfD«, p 

% w * *«sr * <z>« & © )$gg 

^ttttxfi-cas^istt&w-r*. l^ot. *ffiwo«n«j»3j:nwr, nut* 
»«a*«<z>^», 7x.;-j\,mmomm. Aummnomm* &mm<D®Lm 

^ffiT*^^^OX/^^^r(FlaiDmuIina velut ipes) K:tt3l£tt£Fla 

6 tester * c t § <t iri -5 «nfca&* *5B» ts . 

MBBFIammulinaKic«-r*0Sai:bTtt, AftWKltt. X / (Fl ammu 

Una velutipes)#^tf e>*u J: 0 Rflcfl9fctt» Flaramulina velutipes IFO 
3060l«c^tf6tlS. 
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*56WO«HI<ftf4» TIE®-©: 
CD it (I) : 




fc?K;£n*x/1>;*?>-, 5£ (II) : 
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i:Ssnsi/7^-;^gij7>h^-R, RtfiS (IV) : 



CH2CH3 



H3CH20 




S0 3 Na (IV) 

(D 55 (V) : 



NaQ 3 S 




S0 3 Na (V) 



O 



K^ft^-r >^-f =f*;i/5 >s &tf5£ (VI) : 
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*»6tt«»«fc»5»tfnfc^*< it> it?©**** jus 

0- 75/7xy-Jk m-75 7 7i7-JK p-75y7i;-JWi 

1- l/>i?75>, m-7i-U>^75>. p-7x-l/>i'7S>W 

WI2tt*Jltfl:^«iLTtt, 5-hh'P + H>Mk 2, 6- 

a) U^->^) mifcl0 5. 3mM U>tttMJl7A 
fgffitt (pH 7. 0) 9 5 0 1 £2 5*CT, 5 ^MT'^^a^-M/ 

b) |»|J7fy7a) Tt#e>nfcSK^^i:, #56«<0iMM&*r**r 
4b&tt5 0 At 1 tS:jg-&LT, 2 5t:T, 6 0»> + a^-ht57f 
7, &tf 

c) Mf37x>;/7b) -C»6tlfc0*tot»T» &niZfoC1tm&iZ&tfZ>i!8i 
> y H 7>- 8 0, U U 7 > h 7>- R & 7 -> y K A*< 2" k y 
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h 1 7 iZ-D^X, MIH^T-y ) Kfc^T, -Ztl^ft, 6 0 0 nm, 600 
nm. 6 0 0 nm&tf5 5 0 nm<DWytm*mfe-tZ>Z.£\Z±<0* SQUiZtt 

a) 0. 4 wmo 1 0>7.ki{t#c-5-#:<>: 4. 0 /imo 1 <D4 -75 y 7>^fcT'J 
>imLfcl0 5. 3mM U >tt&ffiffi ( p H 7 . 0) 190<tl«, 

b) iWffi^T-y^a) *5e9i<&««MI!Jft-Mbfci&* 
Wtl Otf 1 t^LT, 2 5 < CT, 6 0^H>^^-hTI)Xfy 

c) Mffi*^y7b) T#enfct%l:otiT, TK^^-^^tcf&C^JSST"© 

ft£ft»£T*XT-;/:7\ ::t, 7iy-M^ft, V7 a y 7 1; -Mt 

75; y x.; -)nt'&v>)zmntTzWi'e!, 450 nmK&tt&e&^e^b 
ftsiurr* 

a) 0. lmrao lOSS^f LfcO, 8 9mM U >gf^ N 'J £ AH«f 
& (pH7. 0) I8O/1 lft. 25t:-e, l^yW^a^hl/T, 

b) MiB^x^^a) -cmznitmnmrnt. *56w©»*«ft$wbfc»« 
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c) mtZXry-fb) -cnZtltzmWHZ-O^T. SKKJfcDT, 4 9 0 nm, 
4 5 0 nmX»4 0 5 n mtf>©}fcgO^<fb£iH!l£-f *j ~f 

*&W<Dt&mmt, pH6. 0-8. @tlfc7i/-M=fy 

vmm&ZT*-?. xftwommmi** m$&m.mo^m\za^xmnrzy ^ 
Bftotkmum <^a> 7j<m, Tfi^E&tt&^r. iw^t, 

£7c, *^^O^g«Kj«> pH5. 0-9. 5te*HT, 3 0t-Cll9IBI< 
*9*t8l#?£te£«#U pH4. 0-10. 5fc*HT, 3 0tTlPtFI-f> 

ttiifctSLT, pH7. 0-9. 0fc*3^T, ft 7 5 %£*±<AfB*fSI#?£t!i- £ 
«^-r*o ^^^COig^tt. Mf2pH<D$&fflK:|3^T®nfcpH££tt£M 

££C #fgBJ3©i&g%«, 0-4 Onc&UT, pH6. 0T1 WO 
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*5£W<Dt&$kW\*. pH7^SA§pH^TT, 7 ^(Flammul in 

#5Bf!©*HI*Jtt, pH7$ex^pHMTT, 77A'J^(Flammulin 
a)J«tCJR'r*»«A»&»#*nT»6nfct>©T*0, PH6. 0-8. 0(0 

ftfc. *^jffl#fc*5lr»T» r p H7SSA5pH^J t\ts pH7£jg* 
3ffi^±Tcg>9, pH13. 0PJlTt*5^#, ff*b<tt, pH7. 5-1 
1. 0, <fcO*f?£L<fcfc> pH8. 0-10. 0T?»S*fr*^5. 

*%B^©m*#Jtt. Flamulina«kH|-ra«l»***bT#6tlfc*««T 

#»0!©«it#i*K«fctttf, MIBFlammulinaM{'M-r-5)®^^i§^-r^c:<i: 
F]anmulinaJK£jPtr«tt£a>i&£lctt, XttB#ifiMfBC!H>m£ 
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*mW(D§k&Jj&;\zm^*>ftZ>t&i&<D0kmffi£l>TlZ. m^U, Flammulina 
^^h>. h'J^h>, rtifsytt, ^147, ^#x*X, IKJI&^M 

*=^A«s©*«ft*w*wr6n, WM*«fct. marc. x«2i^±$ 
mer. ^mmvigmyoZQimTzmj-m, mz. FiammuiinajsKJsrrssia 

T*n««fc<> JMfrWKtt. &««tfi. 0. 1-2011%, $?£L<te, 1 

~ i omm%-z&zz\t&m&L< , gssascw:, o. i-ioit%, jf^i 

SiJfBiMOpHte, Flamnullna«k:Ki-*W»£+#K:£W31*\ 7x7- 

pH7. 0£jg*5pH (WJWpH) » »*U<«> pH7. 5-11. 
0, «kOSf*L<tt, pH8. 0-10. 0-e*SitAW$lK 
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j;<, &%&mft&&<Dn5hizm'£Tz>wL&fr*>. mm. 

mmnm* mm. mm^zmLxh^o 

z\£& i -zxDxtuftmt-fZo *mwo%i'&j3m\z£ti&, *%w<Di&m® 

^-tr;i/, #>J7*u;k ^U75F, ^'Jx^tJK ^5-. u-jl>. x> 
■t;k S'J7tf-K, st&, &3£, ttxtttf-^aotfrn* «is. 
**r, €st, y^A^^tf sn*. 
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6-ykHB + H>K'J>. N-*?Jl>-5, 6-v'tKo + W>K l J>. 
N-x^;i/-5. 6-^kh , D^W>HU>. N-^;P-5, 6->?kH 

- 7 > H 'J 6, 7-^th'a^W>KU>, 4, 5-^k 

h'^WVHUX 4-^h^y-6-hHD + H>F l J>, N-'s*^ 
-5, 6-ytHD + W>K'J>. 2-^^;i/-5, 6-^tKD + H> 
h*U>, 3-*^JU-5. 6 -v?t KD + W > h* U >. 4-bh'D + H> 
h*U>. 2, 3-v*^-5, 6-i?tHD*W>l"J>, 2-*7)V- 
5 - X^;U- 6-tKD*H>F'J>, 2 - * ^ - 5 - k h* □ * 6 - 
3 - k KD*i/lfM > H 'J >» 4-kHD*^DW>K'JX 2- 
k Kd + J/ - 3 h*~W > HU >. 6-kh , D + J/-5-^h^W>H 
U>, 6-kHa + W>K'J>, 5-tHD + H>K'J>, 7-fcFD* 
'>-f>h*'J>, 7 - 75/1" >KU >, 5-75/<>HU>, 4-75/< 
>H'J>, 5, 6 -v>k KD + W>HU >#Jl/#>», l-^^;U-5, 6 

^>b'-;Mb^tLT, UtttfjKte, 4 - k Kn*w > h*-;k 5-k 
fD*W>l < -^ 5, 6-^kHD^W>H-ik 5, 6-xkh*D + 

'X > K-JP- 2 5, 6-hU ( t -:?h*>':*7;^#r:;^;** 
>') -f>H-;i^ 5. 6-v -7h*z/ti)Vi£-)\,-**i') -r>h*-;k 
5 - t -7 K^'>*;u^-;u^^->- 6 - k Kd + h > 6 - t -7 

5 - k F d + H > 5, (ih^'> 

#;i,#x;w:*-*-» -r>K-;u> 5, 6-v <x^;p^;UA^-f ^^^-» -f 
>K— ;k i-k;tn<^-5- (kA'D-f;i/t+i/^h*y) -6-kAp 
-f jutf-^w > f-;k i -kA*p-f;i/- 5 - k/\*D-f ;u h*->-6 
-kFP + H>H-Jk 5. 6- (**s/#.jh?:2;m F*-» -f>F-;p 
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5 J - o V s /— )V. o-75/7x;- )V, m-7 5 7 7x;-Jl/. p - 
75 7 7x7-;k 2, 6 -i?7 5 7 tf« J 5- (2-kh*D*ylf^ 

75/) -2-^^7i;-iK N, N-fc'7. ( 0 - t h* O - p - 7 

x^k>y?5 > • mWt&. p-zhD-o-7i^^>^7$>, p-xh 
P-2* , 4' -y7S 7 7^/^>M> • m&T h U "^A, h;PX>-2, 5 
-y7 5 >, 5 -75 7 - o-9 • ffitttt, p-757 7i/-^ • 

ffilt&&, o-^OP-p-7xZU>y7=>-MI, 4, 4* --775/ 

^7i^7s>'i»<t, p-^^75y7i;-;i/-aifti. p-?x 

-W>S^7S > • WEKttt. m-7xxl^>>?75 > • ffi&ift. MUX>-2, 
5-y7S>««tI, 2. 4-y7577x7 + yI^y-Jl/'ISI. h 
;UX>- 2 , 5-^75>-itJ| 1 m-7x-l/>y7S>-MS, 2, 
4 ->>7 5 7 7i;-^ • 3, 3' -^57 y7x;-Jk p-7i 

N-7x^-p-7xZl/>y75>'il!i, 1, 5 - v't K + 9 
U>s bJUX>- 3 . 4--77S >, p-^fJl/7577x7-;k N, N' 
-fc*X (4-7$77x^) -2, 5-^75 7-1, 4-^7 >v< 5 >, 
o-7577x7-^'li!j|, 2, 4 - y7 5 7 7 x 7 -;U • ffifttt, m - 
7577x7-^ • K*t«fSWjS*n5 S. 

aM603C*U»Ttt, 2-757 - 4-ZhD7x7-ik 2-757 
- 5 -X h D7x7-JK 1-757-4 -7fJl/75 77>h7^7>, X 
hD-p-7xrl/>y75>'Ili, 1, 4-^7577>h7*7>, 
zhn-p-7x-l/>y75X tJ775>gS. tT* 5 5 >g?^- h U V A, 
2-757-5--hD7x7-;i/-»t, kV0P->7 -;k xho-p- 
7xXU>^75 > • p-IhD-o-7x-b>y75> - 

p -xha-m-7xxix>v75> • mwti&^ow.&Win'bm^zns z>o 
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mm&ftT&^T, m*<D%£W* fit. y x.;-Mt&yot. 7^71;- 
piriitsi^^e, s&&m&mta.f&y!} 1 0 0 gic*tLT, 7iy- 

;i/^-^S>^-if^ffi^i:LTO. 0 5~ 1 0 0 KUfcStU 0. 5-25KU 
T&3;L<h#II£L^o ^fBy'xy-^^^v^— fefESffittte, 3 0m 
M©p-7ii:l/>y7S>5i«i:l/Tffl^, 2 5tO^#T« pH7. 0 
~Clftffl\Z4 9 0 nmlC*5tt5«g£ 1 ittiJ0£-l±3S£ 1 m& (U : 

fefltP^t-r^m^^e., ^fefflmJ5Jc^4' 0. 0 0 0 5-1 2ll%T?*0, iff 

75 >, ; e;i^;-^75>^©75>i ; mm? >=e-v At$<Dm&& 

£1 ; TK^b^-'h'J^A, 7K^b^U^A^07KS?{k^^S:^tf^^i:^T^ 
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5. 

IT, ?*%M, -Rmmi-hVOI*, N-7tfJl/-L-y^T-f >^<DStc 

/&#<z>f&, #®?sttsij> ?ifii4^»> y'j3->n, m&m* mm. 

*&w<Dm&mm.f$.m$. mm. y;u#j^ 
*nv>&m#^<Dmmizmmx$>2>. 

£MM1 xy ^^^-[Flammulina velutipes (IF030601**) ] Ot&mtyKDMU 

mi^mmmm^.mm muz, •. 2. 4i§% #f hr+^hD-^^nx 
^3 (d i f c o) itm s 2. omm% m^. zio 1 om 

1 Sr^tPiSSMvi' — l/C, Flammulina velutipes (IFO30601*5|O £ 1 B&^ffi 
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XhD-7^D7 Cr-f73 (Di f co) ftfi) , Sffi 7* (pH5. 
2) ; 12 1tT15«IbfcfeO) CML, 2 5 tT 7 B m. &ft« 

m&m (i 5 (mtg/#) 

mmom&mz. mftmmm%t&2 c&/&: 1. on% som-*, o. 

lti% SP#X*X, 0. 14M% (NHJ 2 SO«, 0. 3 611% 
K 2 HPO„ 0. 0 211% MgSO,- 7H 2 0, 0. 1% 5.*7)l> 
M&m (Siflfifc : 1 • 0ffifi% CuSO«-5H 2 0, 1. omm% ZnCl 
2 , 0. 711% FeCl 3 -6H 2 CX 0. 511% CoSO, - 7H 2 0, 
0. 5®fi% MnClr 4HiO) , pH9. 2 ; 12 It, 1 5#M« 
K) 5 0 0m 1 *a&inU £Sfc:2 5tT3 BBSiS^Lfc. 

(2) ig»5<DIi®l2 

MI5 (1) T#6»nfeFlammul ina velutipes IFO 3060!#ctf>tggtJ£, M 

MIEiS^CDp H^IM 7j<m<b^hU^A7j<:^^tCcfcO 7. 5 KIHSELfc. 

1 LC^L-T, 5gCDEAE-cel lulose 
T (S i gma) tttt] fittfca&JinU 4 < CT3 0 frmMm®W Lit. ^O^, 
1 OMUL, ±?»£Rfc3cLfc. 

f# £> tlfc D E A E — c el 1 u 1 o s efittlC, W©3Mi0 1 M 
mt-fbWk^mLIZO. 1M U >g?th'J^ASffi^ (pH6. 5) 
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&mmis?t. '&*>nrzm&y>}$:5ttmmmm&vT. deae-c ei iui 
mot 2 *&w<Dm%m<D8.j&mmmm 

mznMMKD (2) T#€>nfeiS^ (BR«§«KM«) 102mg (*> 
: 2 3mg, tfc®t£ 1 5 U/mg * ft, 0. 0 2 m g 

# (0, 20, 30, 40, 50. 60, 7 O&tf 8 0 1:) TKTWje 

-P^zL-Zf iifsVv^7.n^^u^i;v< yn—RVr* v H (Pore 
xBioProducts Inc.) 4" , 10 0 mM U h U 

^Aifeg«r?l£ (pH6. 0) 0. 89ralt, 5 0 mM o-7S;7i;- 
;KDv^5=-;U7.;P^^x F»« 0. lmlt, 0. Olmli 

ftiH^L, m ZtlfcM^VUz^^T . &Kl&®.m\ZT 1 0#fB3&J£ftff&ofco 
EJfcttK:, 2M ^>ttttttfftt (pH3. 0) 0. lmlS 

Jp-T^^t^ckO, JRjfcft^lbS-B-fco 2, 6-y/h^y7x/-^ 

ssittsi^ ittjfao - 7 5 / 7x/ cd 43 i^t, o -7 a y ^ 

x/-;KDf^t>0(C 5 0mM 2, 6 - h * ~>7 x 7 -Jl^iMftffl ^ 

xmmzmft&nuitt. 

o^T, tt^ttfc&SJ&gWco^T, #fttt&ft (ytX3 (J a s c 
o) *t§S, fS,S£ : V- 5 3 0) K«fc9, o - 7 5 7 7 x y -JUftSfS <t T£ 
4 2 0 nmK43tt<5©ftfgfta!l£L, 2, 6 - SJ* h*>>7 x y — ;Uft 
lliitl)!^, 4 7 0 nm\z&tfZ>f&ytm&m7£'rzz\t\z£K), fSttftW 
ffibfc. ftfc. iftfBfgttte, 1#RSJK:, ©ft&ft 1 i#*D£i±5ftft i m& 
(V',=L-yb) tLft. ^coi^mftEI 1 IC^T. BlK^T, ft* 
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fiHiSr loot LT, ffi*f«tt-e^-r. EKP/^PAte, 2, 6-^* 

mmmi&M2 tmmommwm o. 0 2mi$, i^ois^ (o, 

20, 30, 40, 50, 60, 7 ORtf 8 0*0 TKT, 0. 1 8m 1 ©1 
OOmM U MJ £A|g« (pH 6. 0 ) «f T 6 0 ^~ 

o -7 5 y 7x7-;^iitt5«^, %t>Mtmm 0. 05ml£, 

lOOmM U >»^-h U^Aftiftt (pH6. 0) 0. 85ml, 50m 
M o -75 / 7 3L;-)V<D-J*3-)V7,)V-fr*is 0. lmlt*, 7 

< ^ P^i^>y h^fCT+^ii^L, »5tlfcffl'&46K'3V»T, 4 2 0 nrai: 

&vz>wyt&<D&<t*ftytytmft (ytx^ < j a s c o) : v 

- 5 3 03 T?mfe-r2>Z.£\Z&0> ffitt&MLfc, 2, 
'>7 x y- )l*mn , HtIISo-75 y 7i7-MSItt5^ 

K*3V>T, 5 0mM o - 7 5 J 7 x y -71/© V *^)V7s)V-fc* s s K»tt©f<5 
5 0mM 2, 6 -v?y h^>/7xy-7U7X^MS:fflV^ (WJ^O^^ 
SrfrfcH, 4 7 0 nral^ltS^S^k&MtS^tlCiO, ffitt£f¥ 
tiELfc. &*5, jfflfBSttte, 1#WC, £ 1 Jg&a S § S £ 1 M-tiL 

(U;a~-/h) tit, *0>|&**0 2 K^T. H2C*l>T. 
Stt*10 0il/T, *H»3»^»ttT^r. HO/^UAtt, 2, 6- 

h + y7i7-M18tt5«^^l, /1*7UBte, o-7$77i 

y - 7u £ s k <t -r z m& & . 
m2 \zm-2nz>&5\z, *mw<?>mn®i*, 2. 6 -v* h^^7xy-7P 
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6 2 %<DmM&wm&**vf£* 0-7$ / 7x/--;u 

<Z)4i£, *5S9i0Jaai#»»d\ 4 0tm, 9 1%©M#ffift, 5 0131?, 
6 2 %tf>*B*t^*£te> 6 0 % CDffl*t3i?£?gtt$:^ Ufc. 

SSJSflU #$&BJl<Z>ig$£$J<DMiSpH 

0. 2M ^'J is>&m<ti- b 'J ^A|g« (pH 1 1 . 5, pHlO. 5, 
pH9. 5) > 0. 2M HJ^tttlMtt (pHlO. 0, pH9. 0. p 
H8. 0. pH7. 0), 0. 2M U >Wt^ b U ^AlfjS (pH7. 5, 
pH7. 0, pH6. 5. pH6. 0, pH5. 5). 0. 2M b U 

tfAlSWiK (pH 5 . 5, pH5. 0. pH4. 5, pH4. 0. pH3. 
5) MtffcO. 2M Wi/>m.W.WLffim <pH4. O, pH3. 5. pH3. 
0, pH2. 0) &m^tto 

0. 02mli:> Jitffe#ffli|g«& 0. 88ralt, 50mM o-75/7 
i y - ^O^^^X^**'/ H«f* 0. lmlt$7'f^O + a^>;htf 

fcT-f-#g'&U f#£ft7t2g£-#j{;:o^T, 4 2 0 nmiz&vzi&ytg.o&lk 

£5x#ft!£§t (i^tX3 ( J a s c o) *t«, : V- 5 3 0 ) TSU^f 

o - 7 ^ ; 7 x. ; -)1<DV *^)V7s)\r**^ b®m.<Dftt>V)\z. 5 OmM 
2, 6-i;^h^^7x;-MM^tK Ntttoaftt&fiftfr*, 47 On 

pHtfscx. 0. im bv^mmmmm (pH9. o, p hs. 5, ph 

8. 0, pH7. 5, pH7. 0), 0. 1M U >Wt± b U V&Mffi®. (p 
H9. 0, 8. 5, 8. 0, pH7. 5, pH7. 0, pH6. 5, pH6. 
0) , 0. 1M *X>»:*-MJ (pH8. 0, pH7. 5, pH 
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7. 0, pH6. 5. pH6. 0, pH5. 0 pH4. 0, pH3. 0) £ 

m^tzo mzmmvomm 5 u 1 1. wi^mmmm 0. 8 9 5m it, 1 

0 OmM p -7i; l/>^75 ><07^mmt^^^ Zn^zL^y h*l:tt 
ftgft C^ + ^U ( J a s c o) SiS&€ : V- 5 3 0) & £ £ 

;-)v*mm.iiTz>®&*7Kh, /i*;ub«, 0-75 / 7xy-j^ssi 

*i»tLTffl^fc*§, MjgpHte, 336. 0, o-7S;7i;-MS 
tlTffl^fti^, SlpHIl 6. 5-8. Olf&S^t^ofc, 

fitr££l£m £l3&®&*4Mgtt 0. 0 2m It, pH2-ll. 5<£& 
ffilSfllfffi 0. 1 8mlt$I^UT, 3 0tTlltlWtt2 0W<Ha 

pHtCJStfT, 0. 2M ^U">>7K»flS^-hU^Att«ftt (pHl 1. 5, 
PH10. 5. pH9. 5) . 0. 2M h U^ttttllfftt (pH9. 0, p 
H8. 0) , 0. 2M U >@?^ 1- »J OMit (PH7. 0, pH6. 0), 
0. 2M 

KiT-hU^AMi (PH5. 0, pH4. 0) &mzO. 2M ^'J->> 
(pH3. 0, pH2. 0) Zm^tz. 

m&w&ommmmwi o. o 2m 1 mtmmm. o. 8 8m 
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It. 5 0mM o -73 /7i;-^©i?^f JWM*-> 0. 1 

4 2 0 nm»z*Jt*KJta[©JE<b*»3t3tftW- CS>**3 ( J a s c o) ttJHL 
S5i5a« : V- 5 3 0) TSll^-rSCltfCcfcO, fSttS:l¥fifibfc. 2, 6 

i:T5^'&^*5^iT, 5 0mM o - 7 a / 7 a: y JUsft^v' 
K?gi&©ftfc>9 tC> 5 0mM 2. 6 - V * V ^r-^y x. J -)\s*mm*m 
mm<D®HF>£ftU\,^ 4 7 0 nmlz&tf ZWftm<D&4k&m ft? 2>Z£\Z J: K), 

ft*fttt*10 0tl/T, ffi*t?^#«ttT^-r. *>t, /1*;UA&tfB«> 2. 

6 N+e/7xy~;^iSfr5^$^t, /n;i/CSt;Dii o- 
H4fc^$ns«j:-5(c, *Kwommmt* imi©^, pH6. o 

-10. 0«T*0, 7 5XO«»»??}Stt*t«»SnTV»fc. 2 
O^riMOft^, pH7. 0~9. 0CO$gg"e^^T*0, 7 5 %<£ffl*f?£ 

ftife^ttoaK^Rttfew^afcftt, p - 7i-^>->7$ >> 4-t 
;k tt^-3—)v. p-75/7x; — ;k o-75;7i;-jk abts, 
mfcw\zte, mtzmmyamm o. osmit, o. im io^mj^a 

&ffitt (PH7.0) 0. 8 5mli, IfM (L-^^DxXt 1. lm 
-Z&mistt) 0. lml i:*7<^o + a^-y ^CT+^g^U, tf^n 
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( J a s c o) : V - 5 3 0] TiBJ^-T -5 CI £ \z£ 0 . 

(uuiyh) tuft. *oe*&amcs-r. 



*1 





(ntn) 




U 




4 7 0 


0. 


10 1 


4-fc KD + H >K-JU 


4 7 0 


0. 


0 7 8 


2 -pt h^v-7x/-;i/ 


4 7 0 


0. 


117 


2, 6-^^h+->7i;-;i/ 


4 7 0 


0. 


8 3 0 




4 0 0 


0 . 


0 2 9 


p-75; 7i;-^ 


4 0 0 


0. 


0 7 2 


o-7s;7i;-ji/ 


4 2 0 


0. 


2 6 2 


ABTS 


4 2 0 


0 . 


6 8 3 




5 3 0 


0. 


14 1 




4 9 0 


0. 


0 18 
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^2 















(g/m 1 ; 


(nnu 


J y 7fs rr? 


TK V X "/ Jl/ — 




fifin 

ouu 




7~>y H^;U-8 0 


0.03 


600 




0.23 


600 






0. 005 


600 






0.01 


550 






0.03 


450 






1.00 


450 



AfltWCtt, ^2 KIHLfcil*««£fcS<fc3«fil,fc»R£$Wlxfc 10 5. 
3mM U >»± N iJ^AttffjR (pH 7. 0) 9 5 0 w 1 * 2 5 . 5 

fl-ftftStt (ftiMUfttSlfttM. : UV-2450 ) &m>T«!l5£Lfc. JttftO 

OtiMfftte, 10 5. 3mM hU7fiS?i«^ (pH8. 0)fc«SiM.t\ 

&*, mmnimfa cu u-yh) ) 1 im4>$-i*-5 
mtvrz. mmmiz&zm&\z~D\,*T* ssisoitete (u/mg *>/^ 
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^3 











(nm) 












k' U*f -f 








8 . 


0 






7. 0 


















6 0 0 


0. 3 2 


1 . 


2 2 














6 0 0 


0. 3 0 


0. 


3 9 


VV)' -Jt-7' W>h7'fc-R. 


6 0 0 


0. 9 7 


- 0. 


1 8 














6 0 0 


- 0. 2 2 


0. 


4 6 


7->>y HA-f^U* h 1 7 


5 5 0 


0. 12 


- 0. 


4 0 


^a.^* 6 


4 5 0 


- 0. 18 


- 0. 


1 1 


'J !7*— > 


4 5 0 


0. 7 3 


- 1. 


6 3 



» , 75; 7i/-JMk^« (o -75 / 7 x. ra-75/7iy- 

jk p-7S/7i;-;v) , y75;7x/-JMb^ (o-7x-i/>s; 
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&® (5-kHD*v"f>F-Jk 2. 6-^TSyeU>?» fcffl^fc. 
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3?4 








& (mM) 




( n m) 
















4 9 0 


2. 


0 


2 h + y7iy — 


4 9 0 


2. 


0 


2, 6-/ >h*3^7xy-* 


4 9 0 


2. 


0 




4 9 0 


2. 


0 




4 9 0 


2. 


0 




4 9 0 


2. 


0 




4 9 0 


2. 


0 




4 9 0 


2. 


0 




4 9 0 


2 . 


0 






(DMSO 1 %) 


i -±y 


4 9 0 


2. 


0 






(DMSO 1 %) 




4 9 0 


2. 


0 






(DMSO 1 %) 










o - T5 y 7x/-;u 


4 5 0 


2. 


0 






(DMSO 1 %) 




4 5 0 


2 . 


0 



4 5 0 



(DMSO 1 %) 
2. 0 

(DMSO 1 %) 



o-7ill/>y75> 490 
m-7iZ^>-/7^ > 490 
p -7xZl/>y7S > 490 



2. 0 
2. 0 
2. 0 



5-tKD*H>H-* 4 90 
2, 6 -^75; fc?U^> 490 



2. 0 

(DMSO 1 %) 
2. 0 

(DMSO 1 %) 



r%j ft. teWftm%&7K?. 



6*1 kite, 9 6 ^D7"l/- h [3 — n>£? (C o r n i n g) ft 

L C o s t o r (g^flgj®) 3 3 6 8] 07x^t, 0 . 4tfmolOl 
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nt4. 0 umo 1 ©4-75y7>f t'J Ltz 1 0 5. 3 mM 

'J >S?ifcg«i& (pH7. 0) l90iilS, 2 5tl:t, 1 

a."*- Mfco ttenfcig^^fc, iomi 

U. 1 WM-f >*^- Stfc. n^mammz-D^X. 4 9 0 nmXtt4 5 
t^Tfc, IftSBtSffitt*. 10 5. 3 mM h »J ^j&Mffftt ( p H 8 . 0) \Z 

iti^^T, mm\zm^fto &mn\ztt-r*itm& (u/mg *>/s*jr> 
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fg5 



mm 






ft) 


















f UJVh* >*W -t* 


SfS d H 


7 . 


o 


8 . 


0 














8 . 


1 


0 . 


9 




1 4. 


5 


2 . 


5 




1 8. 


1 


1 2. 


0 




2 3 . 


3 


1 6 . 


0 




5. 


7 


2 5 . 


6 




2. 


1 


0 . 


5 




3. 


2 


-27. 


6 




0. 


9 


1 4 . 


9 




- 0. 


2 


- 0. 


1 




1 8. 


1 


3 3. 


0 




1 4. 


0 


4. 


6 












o-7s;7i;-jb 


2 2. 


4 


1 5. 


1 


m-7$;7i;-Jl^ 


8. 


8 


1 . 


3 




1 2. 


7 


7. 


0 












o-7i-l/>v?75> 


1 5. 


1 


4. 


5 


m-7xZt/>^75 > 


2 9. 


7 


1 . 


7 


p -7x-l//y7 5 > 


2 0. 


9 


1 1. 


1 














4. 


7 


1 . 


9 


2,6-^75/e'J^> 


3 7. 


7 


2. 


3 



ms \z7jkznz><ko\z. *mw<Dt%m®\*. (ph7. o) tt 

i*07i;-JHt^ft, 75;7x/-Mb^, y7 5 J 7x./-)V<t£> 
2, 6-y^h^5/7x7-;k tif-U—)V. 1 -7-7 #7=- 
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SiiUT, ^75y7x/^Mb^ (2-^DD 1, 4-7ir^>y 
7 = >, p-7irl/>y75X 2. 5-y75;hJH>, N-7iZjH 
P -7x"l/>y7$ >, U>- 3. 4-y75>, m-7HU>y7 

5 » , 7 5 / 7 ^ J -Ml^m (o-75/7i;-JK m-7$;7i;- 

5-75;-o-^ i/7-;k p-7S77x;-jk P -^f^7s y v 
x7-;i/) , &r>'7i/-;Kt;^ (2, 6-^h+v7x;-jk fir-n— 
^vOi/->y-;k th*D^;x fcro#p-;k stfl?7De 

;U, l-t7h-;k 1, 5-ytHDt7^1/>, 2, 3, 4-MJfcKa* 
^>y7x;>, 2. 3. 4. 4 -x h^fc KD + ^>>/7x; » 

M<D^£fcfi ^6 4". r%j 
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6 





v0|| <S y* .& f n 

Wa Ac. aSC « \ n 


jp^iKDt vmivi/ 




m) 




zs / ^ □ 






2 -£do 1, 4 -7x-l/>y7H > 


4 9 0 


0 . 5 0 mM 

\ LJ 1VL O VJ 1/0/ 


jv y J- — \y s s j y 


4 9 0 


0 5 0 mM 
(DMSO 1 %) 


2 5— -v?7 ^ y K J Urn > 


4 9 0 


0 . 5 0 mM 
(DMSO 1 SO 


M — *7 t ~~ JL/ — n — "7 -r ~" ly Vv7 5 V 


4 9 0 


0 5 0 mM 
(DMSO 1 %) 


r/K i / / o , *± y j y 


4 9 0 


0 2 5 mM 
(DMS 0 1%) 


m — "7 t — ly V~/7 - V 

111 ✓ J- \r y y J — . ^ 


4 0 5 


0 5 0 mM 
(DMSO 1 96) 








O j ^ y y y Jv 


4 S 0 

*i O U 


0 R 0 m M 

w • ij will 1 vi 

(DMS O 1 %) 


m v ^ y "7 «r 7 )L> 


4 n ^ 


O ^ ft mM 

(DMSO 1 %) 


0 j y \j y \y y jv 


4 5 0 


0 5 0 mM 

\J ■ »_/ V/ 1 1 1 ivx 

(DMSO 1 %) 




4 5 0 


0 5 0 mM 

\J • %J W 111 ATI. 

(DMSO 1 96) 


iV y / r j y y ju y jv 


4 5 0 

rx %J \J 


0 5 0 m M 

w • *J v 111 IVX 

(DMSO 1 %) 


y y /K^iuaww 






2. 6-^N*>'7i/-;l' 


4 5 0 


0. 50mM 




4 0 5 


0 . 5 0 mM 

^JJMo U 1 To ^ 




4 0 5 


0. 5 OmM 


t Kn*y > 


4 0 5 


0. 5 OmM 




4 0 5 


0 . 5 0 mM 
^ iy ivi 0 w 1 7b j 




4 0 5 


0. 5 OmM 
(nucfl 1 %) 




4 0 5 


0. 5 OmM 
(DMSO 1 96) 


1 


4 0 5 


0 . 5 0 mM 
(DMSO 1 %) 


1, 5-ytHat75'l/> 


4 0 5 


0 . 5 0 mM 
(DMSO 1 X) 


2.3,4-h U t h'D*->'<>'/7i;> 


4 5 0 


0. 2 5mM 
(DMSO 1 %) 




4 5 0 


0. 2 5mM 
(DMSO 1 96) 
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IftWCIt 9 6 7Xtf>v-r ZrwJV— h ln-->>f (C o r n i n g) & 
C o s t o r (&mffi1&) 3 3 6 8] i;K*|T, 0. 1 mm o 1 OS 
K£#*rLfc0. 8 9mM 'J >if^ h U 0 A&ffitt ( p H 7 . 0) 180 
WIS:, 2 5tt, l»MyK>*a^-M/fc. "3^, »6nfcl^« 

CXs 4 9 0 nm, 4 5 0 n mX«4 0 5 n m<DWytm<D%:ik&m%. Lfc. fc 

& (U ; n.-y h) tVtz. 

^Wftlk^MT?*S2-^PP 1, 4-7irl/>i;75>$lIi: 

0 0£L&, #*RKlO^T0!)ffl»»tt (%) £3? 7 

St. 
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mMm& (%) 







ft 11/ v ftl TiT 


?Dtv4Aliil&£i ft* 

U /fft Bu A« CO 7^ 






7 y/# L 




nil 


7 n 


7 n 


7 n 


5 ^ y 3g /u A jMw ftg 








9 — /7 □ n 1 4 -7 T - ly Vv7 > V 


inn 


inn 


ion 


n - 7 t )y Vv7 ^ V 

f J- » \S +s *S J ^ *r 


3 8 8 


14 2 


8 2 


2, 5 ->?75 /* h;UX> 


8 0 


4 4 


2 4 




1 7 4 


9 4 


10 2 


bJM \s>- 3, 4 - y7 5 > 


1 2 0 


6 1 


4 5 


m-7iZl/>-/7S > 


2 6 


4 


1 4 










o -75 / 7r/- ;U 


6 5 0 


1 0 3 


8 6 


m-75/7xy-;l/ 


4 0 


3 
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1 1 7 


1 


1 9 


p-7577i;-^ 


2 3 5 


1 0 9 


7 0 


p - y 7i;-^ 


3 0 4 


3 0 8 


12 2 










2, 6-y^h^y7x/-il' 


2 5 0 


2 1 


6 9 




2 1 


2 


5 




7 5 


2 5 


9 1 




2 0 


2 


4 




1 8 4 


18 7 


10 4 




6 5 


9 


8 8 




3 4 


1 4 


8 5 


i -i-y I — ;u 


1 7 


1 7 


5 0 


1. 5-^th , Ot7^1/> 


6 3 


4 7 


6 9 


2. 3. 4- h 'J t K P * > »/7 x / > 


5 3 7 


17 5 


6 2 


2,3,4,4-f h5t HP=^->^> 4 /7xy > 


5 7 1 


17 9 


5 2 
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3*7 K^Sft^ckptC, *%W<Dt8&®tes *&0kft (pH7. 0) TT, 

m* <Di?7 s. ; 7 x. ; -MttrVa* 7 5 ; 7 x ; - x y 

^ojatt»<bSrtTN*«aufc. ^7$7 7x7-;^^i:Hum m- 

-7x-U>y75 >MN-7i^- P - 7i^l^>y75 XC^LT, 

i;-ik p-75y7x;-j^'p-^W5;7xy-jn;MiT, 

«rtcKV^tt^6nfc. 7x/-JHb^l:HUT(i < 2, + v 

7x;-Jk tD^D-jk 2, 3, 4-hiJth'D4 ; ^>77x;> 1 & 
tf2, 3, 4, 4-fh7tFo^v'^> 1 /7xy>l:»lTSi^ffiW£?» 
nfc. ftA^t), 2, 3, 4 - hOt HP + ->^> l /7xy >2&tK2 , 3, 4, 
4-rh7t ^p + i//0>/7xy>l:MlT, 4*K:fl5^?£tt#J3.Sn£. 

y7i>, m-7oir:l/>v'75 >, o - 7 5 7 7 x / m-7$;7i 

y*-;k 5-7sy-o-i7 n/— ;k p-7S ;7i;-;k 2, 

?ft^^yobf;U, 2, 3. 4-h'JtHD + ^>V'7x;>R^2, 3, 
4. 4-f h7k HP^W;7i; >»C*fi"S^^«t 0JS5<, fta>Tt>, 
m-7i-l/>y'7$ >> o-757 7i/-Jk m-757 7x7-Jk 5 
-7$y-0-^ U7-;k 2, 6-^h + y7x;-Jk *fP->»k t 

-k>y75 >, 2, 5 -i?75 y» H;UX>\ h ;i/-f 1/ > - 3 , 4-y75>, 
o-7S;7x;-Jk m-7S/7x;-;k 5-75/-o-^l/V-Jk 

p -7 = y 7iy-;k p -/fjk75;7xy-jk 2, 6 - ^ * N ^ 7 
i^-Jk bHD + ;x JftftfS/'Ptrjk i-i-y\ — ;k 

2, 3. 4-h'JhKP + ^>y'7x;>M2 1 3, 4. 4-fh7kH 
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-ju. m-7s/7x;-;k 5-7S/-o-*i/y-;i^ 2. 6 -^^ h 
^v7i;-;k tKD^y>, i-t7h-;k 2, 3, 

•>^>77iy >Rt*2, 3, 4, 4-fh7tKD4 1 ^^>77xy>l:^ 
(l) *%W<Dmm®iz<i:Z>8>&& 

r^o-7s;7i;-;i/) -e&feLjt. -r&*>-k, am 0. 5g (2®^ 

±)IU-X (HEC) 0. 75gt, #®mtt^Ji:L-C. # 'J ->X^ I/ 
> (2 0) ®<bf7y«l (HC-2 0) 1. Ogt, ?L|| 0. 5gt§S 

£U ^ey x^;-jk7S >tpH5 7. okmseu -1 * >&&7k-vnm* 
5 0 gtcu, 

M?5&# 2g<hWgBig«tl^^ (3. 5Uffi^I) HSnfc 
-^^^^1 g<h^*Tl#t (2 X 3 cm) i:\zttlsT, 

itffl^. pH7. 0, 2 sroftfrrewettT**. 

Chromometer CM-3610d) £/fl^T> Lffi, al, b {fit £ $!l £ L 7c: . ^Ut, 
ffiELffi, al, bffl»C»^#, SCI : ^E= V(^L) 2 + (^a) 2 +(^Jb) 2 tC«t«9, 
AE{tt£gaJU *^«A E«K£0, 3fe£1££ML7i. ft*J, MI2AEM 
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3 8 . 
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(2 7. 0 7) 
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4 5.63 


4 8 . 
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(2 8. 7 9) 


(3 3 


.4 6) 






2 0.23 


1 4. 


0 1 






3 3.26 


4 1 . 


3 5 


p-7i-V>v' 7i> 




(13. 0 3) 


(2 7 


. 3 4) 






3 3.23 


3 9. 


1 7 






(13. 0 0) 


(2 5 


. 1 6) 






2 0. 5 2 


1 0. 


5 9 


0-1l)7l)-% + 




3 2. 6 6 


2 6. 


3 0 


ti-7izW 7Vy 




(12. 14) 


(1 5 


.7 1) 






3 8. 3 8 


4 5. 


5 4 






(17. 8 6) 


(3 4 


. 9 5) 



mmmzztux. tt^rz^izm^rz^jv^^^^yti-iftit. p -?x- 

(2) *S8§l3©ig§M&<&&JBS©&g*f 
fli^T, Li, a@, bttfcWJgLfc. 
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m-7xZl/>y7S> 0. 5g<t> iBttSUt IT, t H 
□ ^->X^;Hr;WP-7, (HEC) 0. 75gt, #®«tt$J<hLT. # 'J 
**~>JL?-U> (20) fc^vffi (HC-20) 1. Ogi> 9LB? 0. 5 
g t&M&ZM&V. ^E/X^y-;UT5>TpH$r7. OKSSiSL, -f^> 

t^€$lgt^#lft (2X3 cm) fcttbT, jHUBStf 2g 

i*iS£U »6n&I^«l*, t^€$lgt$^ltt (2X3 cm) i: 

Chromometer CM-3610d) £flH>T, Mi, at, bffi£«!lJ£U AE^ftti 

0. 2mg ^>/1^Kffi^SO*%BJO^^{c t toT— JfcfcK&U 
*»C*5»t*AEffltt, 0. 5mg ?>rt2mn)£m<D*5&W<D1&%km\Z&'? 

(i) m&omm 

mtzmmmi en T»&nfci&** «»tt^69B7;u* 

Utt*TOi|igffl<^ 5 0<Di£#pH&# MpH : pH 5. 0. pH6. 0, p 
H7. 0, pH8. 0. pH9. 0) CDi£#J§gffli£Jt!j 2 Ofeffiftl 1 SBttOtt 
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m$&m#-%mv>}Z£<t%&i'* n*>*\tt&&w> o. 5mi*. ioomio 
fB^mmmm\zmunL. 2 s'cammmft-e* mm^m m®mm 1 3 omu/ 

#) £ 1 0 BPiSJfTfcofc. 

lm 1 ^>ig^*&l£$lxU 4*C> 1 2, 0 0 0 rpmt5M^ 
iL, ±MSDISMIC-25cs (0. 2 0 (i m) Ti&igTS d £ 0 . 

strie (i) ^mzn?z&mm(D7^j-)u**i'y-vmm&zmi£-rz>z,£ 

x/-;U£ffl^> pH6. OcDM/fcpH&ftTtC, 7x;-;mi/y-lfiffi 

5 0 0mM 'J^^MJ^AlIM (pH6. 0) 0. 2 0m 1 <h, UH 
^->^@7K 0. 6 5m li:. 5 0mM tfim&nmm 0. lOmlt, Jgft 
m 0. 0 5mlt$, -fe^-f #D*n.^.y MC*JPU 8I#U MMT. ft 
a«:UV-2 4 0 0 (mmmftffim) T?, 0~3 O50>©4 7 OnmK&ttS© 

-S?;* h^^>7x/-;KDSf&MjipHT^^pH6. 0 K*JW'5»*iSttJ&«fl& 
<1*Z ffl^fci&ifccDpH^ pH7. 0 0g^R#pH7. 

3» £jgx.£fllT&*J!§^ 2, 6 -V* h*^? x. J - frOKi&mMvH 

Tfe-s p h 6 . o iztevzmmfe&tm < t*Z> Z. £Wt>frZ>. 
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$ifc. m 6 \ztf£*iz>&?\z, m^fzi&t&(DvHtf. pH9. o-ctozms* 

igmi QBEiZ&tfZft&lZ. m*lzmM<DpHtfs pH6. 0-V&Z>m&<D® 
0 BBfcfcttaJSttlCJt^T, ttl OB (0. 2 8 3/0. 0 2 7) ffi^i 

(i) mtevmm 

2 5 0 g£i= U HSnfcttft**, lL^i77X 

□ KAtU 2<blZ> ^-fr > 7 5 Om 1 &8sJDlxfc. £>nfc*g£#/£« ^4- 

2 (ADVANTEC) ttSi. No. 2 Lfc. 
O^T, **& (IflfiJS : 2. 02fi% tf)VZ\-7^ 1. 0ii% 

2. oag% ^a*e> o. sa* %^->x^-yj^-. o. nt% 

K,HPO r 0. 05fig% MgSO,« 7H,0, lOr/ml, FeCl,- 
6H.O, pH6. 0) fc*5, *^*«f«Jtt, #MBB6 0-15 6 

3 8 5^«IC|B«0*»T»*. 

(1) T»&*lfcJMto 0. 2ml Sr. MfBiS 

fl& 3 0ml*Uofc3 0 0ml^H^7773l:^JDU, 2 8 *C0?tIM*if*n?. 

n®mm mmmmi 300^) & 4 aatmuvit. on-e, t#snfcjg 

taiB^itiJ 3 0 0m 1 AUo&2 L^Hft75X3fC^UnL. 20-2 
5tOSIAttTT, (SMft 1 3 0 BHE/») *4BWfTfcofc. 
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mrnmi^ mmmz* 7F/t>f^ (advanteo tt», no. 2 

4, 8 0 0 rpm (30, OOOXg) T3 0^M5rit, ±m&m&®£ 

(2) KJfcpH*ttfc«fc*»*i£tt©3£fc 

tf«»tt<088jefC*ViT, pH2. 5-4. 0 "Ctt^'J 
tt, pH4. 0-5. 5T?ttWtt^-KUC7All««, pH5. 5-7. 5TttU 
>»th'J!>Afflll«, PH7. 5-8. 5TtthU*ttMMMMt. PH8. 5 
-11. 0-ett^U'»*tt^h'J^Aff»«[S:fflV^. p-71-1/ 

pH3. 0-7. OKfct^T, ^X>Bfe^-h'J^A0«»[*fll^/ta!l«t>fTtto 
7c. 

5 0 0mM mzmmm 0. 2 0 ml <fc, K-f 0. 6 5 m It, 

50mM ffilS£K&tt 0. lOmli, » 0. 05ralc$, t$T 
<1 & a * a.* y blzmtJaV s mnis. ^MT. ffiSi«:UV-24 0 0 (MS* 
ffrfr&i) T> 0-3 0g>©4 7 0 nmK£&*£0K)fc^CD^<ffc£ijld£L7£. 

iWfe^Sfiflj i t» s ttfc#369i ©«**ic?^Tt) ramie 7 x y 

d) (Dmenztt^, mm <n -c#e>n7ci&g^ (i3 7<a/wi,A&tfB) 



44 



WO 2004/020617 



PCT/JP2003/010897 



6. oo^rizmrnvrn^nrcmm^y^y-^^^y—^^^.^, 
m <=> &\z m u % z. t wt> t» %> . 

P -7iZl/>y75 > 
*WJ1 (2) <D)gmW 

£ ft 



p-7i-l/>-/75 > 1. 0 

p-7 = /7i;-^ 0. 8 

m-7S/ 7i;- 0. 1 

6. o 

i ( 2 ) <Dmmyo o . o 5 



1. 5 
0. 3 
0. 1 

0. 1 

1. 0 
1. 0 

MM 

p h 7 \zmm 
mm 

10 0. 0 
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#«J*-*VX3^> (2 0) t^H-T^ 4. 0 



M^f7'J;i/MJ *?mU7>^x^a l. o 
L->^r^>S»S 0. 2 

?x>$? its 

tyx^y-;i/7 5> pH 7 {ens 

it ioo.o 

5. 6-^hh*o + W>H'J> 1. 0 
5, 6 -yk Ha^W > H— 2 

0. 5 

o-7S;7i7-Jb 0. 5 

X^y'-JU 5. 0 

7,tTV)VT)Vzi—)\, 1. 5 

SffiHl (2) <Z)ig#^ 0. 2 

tJ?U^-+->X5 l U'> (4 0) fcfcfc^ift 3. 0 

jRu^'j-fe'j^iejBrBftx^x^ 4. o 

N-T-fe^JU^X^O 0. 1 

*-tf->*>;tfA 0. 5 

7*^'J > (Sftffiffi) 2 2 0.1 

tKD + yI^t;i/D-7 0. 1 

^ it 10 0.0 
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h;Ux>-2, 5 -y7 5 > 1. 5 

p-7 5. J 7x./—)U 0. 2 

UVOU->> 0. 1 

m-7$;7x;-^ 0. 1 

^iJ^yXfl/>(15) tf;n-f^ 2. 0 

zfu\d\s>t/*)n-)V 5. 0 

MtlH-hUtfA 0. 3 

^ffl£0»Jl (2) <£>ig«5 0. 3 

^b^tft^T. 4. 0 

£ It 10 0.0 

*mwe>mm®iz£tu*> mm+&uath&* w7Azmmon&* item* 
n&mz&titt* ^»*«*#T*^T«+(!)j|i!», #tc, 7x;-M^ft, 
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<D 3t (I) : 



Na0 3 S 




i:*$tisxA*>x^-, 5£ (ID : 




S0 3 Na (II) 
0, 5SUII) : 




S02CH 2 CH 2 OS03Na 

(in) 



tC^$n-5t/-7V-;P^'J U7>h^-R, RtfaS (IV) : 
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CH 2 CH 3 




Q> 3S (V) : 



NaQ 3 S 




S0 3 Na (V) 



O 



n^stta-f >x-y =f#;ws >, (vi) : 




<3> 4-75; 7>^tfu 7iy-Mb^. 7s;7i/- 
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AU:HFlammulina)JS{CMT5^&5fccOJg^ 0 

2. 7^AU^-(Fiammulina)S(C^t*^)M^^> X/*y<5r(Flam 
mullna velu t ipes) "CSS. ffjfcJS 1 tB«CDmgt;. 

3. xy ^=-^^r (Flammul ina ve 1 u t ipes) Flammulina velutip 
es IFO 3060H*T&£ 4 tt#3S 2 ISttCD&Jfcfe. 

4. pH7$i^5pH^ttTT, 77AU^-(Flammulina)M^ 

5 . U^-(Flammul ina)^(CJl-r-S>M^* pH 7 £&;L-2> p 

^07xy-M^y^- tf^SltSrWrs, 7 7AU^(Flannnulin 
a) JR JRT <5 * * CD 

6. 7 ^ A U :>-(Flammul ina^JCJSST <5>Mlg£ig§U ?#<=>n;fc 
Jg 1 ~ 5 H-ftlfr 1 ^fcfBiicC07 U ^-(Flammul ina)S(CJS-r-5 
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7. 77^U^(FlammuIina)^{C^'r^M^*^ xy ^-Jr (Flam 
mulina velut ipes) fflfjft* 6 lB*<&«ii;&ffi. 

8. X/ Jr&dr (Flammul ina velutipes)#*, Flammulina velulip 
es IFO ffif^JS 7 taigOMii^ffio 

9. m&m i ~ 5 urna* i mz$?,®.(Di&myo(Dft&T\z, 
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